Despite the commitments of the development community toward broader access to finance, financial inclusion rates worldwide are rather unsatisfactory. To date, around two billion adults do not have access to basic financial services such as savings and checking accounts. Attempting to bridge such gap between policy objectives and outcomes, several economists have probed the determinants of financial inclusion. This paper contributes to the debate by investigating the role played by financial regulation. First, the paper proposes a broad index of regulatory quality for financial inclusion, emphasizing the role of nontraditional delivery models, for example, branchless banking, and actors, for example, nonbank lending institutions. Second, the paper tests the relationship between regulatory quality and financial inclusion outcomes. The analysis finds that in countries where regulatory quality is within the top quartile, individuals are 12.4 percent more likely to have an account at a financial institution with respect to bottom quartile countries.
I. Introduction
Financial systems support livelihood enhancement and economic development by offering savings, payment, credit and risk management services to households and firms (Čihák et al, 2013) . Variable incomes and cash flows associated with sporadic and seasonal employment impose challenges on households lacking access to credit and financial services. Through saving accounts households can manage risk, absorb shocks, and plan for emergencies (Gjertson, 2016) . Affordable credit and financial services enable individuals to obtain health and education to improve their standard of living (Demirguc-Kunt et al, 2008) . Empirical studies suggest that households lacking access to financial services incur higher cost of credit, particularly when relying on informal mechanisms such as money lenders and retailers (Ghosh, 2013) . Access to payment mechanisms and checking accounts also supports core business operations and boosts productive investment and consumption (Demirguc-Kunt et al, 2015) . Undertaking financial sector reforms to relax financing constraints is likely the most effective means of promoting firm growth (Ayyagari et al, 2006) .
In recent years, the development community has increased its interest in financial inclusion. At the 2013
World Bank Group-IMF Spring Meetings, World Bank Group President Jim Kim called for achieving Universal Financial Access by 2020 (UFA2020). He committed to enable 1 billion people who currently are not part of the formal financial system to have access to a transaction account to store money and send and receive payments. At the country level, today about two-thirds of the national regulatory and supervisory agencies worldwide are directly supporting financial inclusion by easing entry barriers to nontraditional financial service providers, increasing consumer protection standards and improving financial literacy (World Bank 2012) . In 2015 Ghana adopted the Guidelines for E-money Issuers, allowing both banks and non-bank institutions to issue electronic money (e-money). Myanmar has rolled out several financial literacy and awareness programs, such as distributing the Basic Financial Literacy Booklet in rural communities to enhance households' knowledge and capacity on financial planning since 2013. In 2015
Mozambique established a legal framework to regulate agent banking activities, allowing agents to provide a wide range of financial services, including cash deposits, cash withdrawals, bill payment, transfer, etc. to those who are in need. In 2014 Tanzania enacted dedicated legislations to regulate microcredit activities and microfinance companies. The importance of financial inclusion is also recognized in the 17 Sustainable Development Goals (SDGs) adopted by world leaders in 2015. These state that by 2030, all women and men shall have access to basic economic resources including financial services such as microfinance, implying financial services' role to end poverty and promote gender equality. Goals 8(10) and 9(3) emphasize the need to strengthen domestic financial institutions to encourage and expand access to banking, insurance and financial services, especially towards small-scale industries and small and medium-size enterprises. The G20 also committed to advanced financial inclusion through the implementation of the G20 High-Level Principles for Digital Financial Inclusion. Among others, these Principles focus on enacting an enabling regulatory framework for digital financial inclusion, expanding the financial and information and communications technology infrastructure, and managing potential risks imposed by innovative digital financial service initiatives.
Despite such commitments, financial systems still fall short in many developing countries. To date, around 2 billion adults in the world do not have access to basic financial services such as savings and checking accounts. Except for high-income countries and the Europe and Central Asia region, in most of the regions and income groups, on average half or more of the population are excluded from the formal financial system (Figure 1 ). Common obstacles include physical distance from providers, lack of trust and lack of the necessary documentation. Businesses also face constraints. More than 200 million micro, small and medium-size enterprises in developing economies are either financially unserved or underserved due to lack of collateral, limited or no credit history and their informal status (IFC, 2013) . Such unsatisfactory figures have motivated researchers to better understand the mechanisms to achieve better financial inclusion. Sarma and Pais (2011) find that financial inclusion is positively related to socioeconomic variables such as income, employment, lower inequality, and literacy and to physical infrastructure such as electronic connectivity and road networks. They also find that the proportion of nonperforming loans and the capital adequacy ratio are negatively associated with financial inclusion.
Government ownership of banks is not significantly associated with financial inclusion, while foreign ownership is found to be negatively associated. Beck, Demirguc-Kunt and Peria (2007) depth. Laha and Kuri (2011) find that greater degree of awareness of basic banking services, diversification of the rural non-farm sector, and an expansion of household-level assets are some of the crucial factors that have significant bearings to create an enabling environment in reducing the obstacles in the process of financial inclusion. Kumar (2013) argues that the process of financial inclusion can be accelerated if banks pay more attention towards providing modern banking facilities, e.g., internet banking, mobile banking, and ATM facilities. Allen et al. (2014) provide evidence showing that population density is important for financial inclusion, as banks cannot achieve minimum viable scale in sparsely populated, low income areas;
however, the recent innovation in financial services, mobile banking, has helped to overcome infrastructural problems and improve financial access.
Other studies have focused on the role of regulation in promoting financial inclusion. An enabling regulatory environment is essential to ensure an inclusive financial system that supports the development of various financial service providers and new delivery channels in order to meet the financial needs of different customers, while at the same time ensures financial stability and consumer protection ( while there is no significant relationship between supervision and profitability. Gutierrez and Singh (2013) show that regulation can support mobile banking development. They stress the importance of rules on econtracting/e-signature usage, consumer protection, interoperability, KYC (Know Your Customer) /CDD (Customer Due Diligence), the use of agents for cash in/out operations and e-money issuance. Beck, Demirguc-Kunt and Peria (2007) show that the quality of the institutional environment and the degree of credit information sharing are positively associated with financial depth and outreach, reflected by higher bank branch and ATM penetration, as well as higher deposit accounts per capita.
A common pitfall of the mentioned literature is to focus on a few specific regulatory features to examine their association with financial inclusion. Two trends point at the need for a more comprehensive framework to examine the regulation versus financial inclusion linkage. First, the importance of non-bank financial service providers, such as deposit-taking MFIs and financial cooperatives, is rising in developing countries. Second, there has been rapid emergence of new financial services delivery channels, such as agent, mobile and electronic banking. Such trends have great potential for financial inclusion but imply new and more complex sets of rules to ensure their success.
This paper contributes to the debate on the role of regulation for financial inclusion in two steps. First, we propose a broad index of regulatory quality for financial inclusion covering the non-traditional delivery models -e.g. branchless banking -and actors -e.g. non-bank lending institutions. Second, we test the relationship between regulatory quality and financial inclusion outcomes. The remainder of the paper is organized as follows. The next section describes the regulatory index constructed, with explanations on the rationale of selection, scoring methodology and general trends. Section III presents the econometric models used and the results of the estimations. Section IV contains some concluding remarks.
II. Data description
To construct our regulatory measures, we employ data from the World Bank's Enabling the Business of Agriculture (EBA) project. EBA finance data are collected through standard questionnaires, which are completed by three main types of respondents: financial sector supervisory authorities, financial lawyers, and legal officers of financial institutions. All data are supported by official regulations and cover 62
economies.
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The EBA data set features finance indicators benchmarking regulations in areas that are key to promote access to financial services by unserved or underserved customers (table 1) . Six indicators are developed from three different aspects that affect financial inclusion: 1) local providers of financial services, including MFIs and financial cooperatives; 2) delivery channels of financial services, with focus on the booming branchless banking activities; and 3) movable collateral facilitating access to credit. MFIs play an important role in promoting financial inclusion. They substitute for moneylenders and help provide financial services to those who are excluded from the traditional banking system (Dev, 2006) .
Accessing microfinance credits has significant impacts on improving the livelihood of the poor, by enabling them to smooth consumption, better manage skills and diversify their economic activities (Bakhtiari, 2011) .
The microfinance regulator's challenge is to adopt a regulatory framework with appropriate prudential and non-prudential regulations to balance the multidimensional goals of financial access, financial stability, and consumer protection (Christen et al., 2003) . The MFI indicator measures the regulatory environment for deposit-taking microfinance institutions, including prudential regulations such as minimum capital adequacy ratios and provisioning rules imposed on those MFIs, as well as consumer protection requirements focusing on interest rate disclosure and enrollment in a deposit insurance system. Financial cooperatives serve large numbers of low-income customers; however, constrained by obsolete governance structure, low capacity, lack of an appropriate regulatory framework, and poor supervision, financial cooperatives in most developing countries are underdeveloped and not fulfilling their potential to serve the unbanked population (Nair and Kloeppinger-Todd, 2007) . This indicator measures the existence and content of financial cooperative regulations, including the minimum requirements to establish a financial cooperative, prudential ratios and consumer protection requirements.
Agent banking allows agents to provide financial services on behalf of a financial institution in areas where physical branches do not reach. It provides the poor with more economical options of accessing financial services, as they do not need to spend out of pocket to reach a bank branch (Barasa and Mwirigi, 2013) .
Strong legislation fosters a positive customer experience that creates trust in the system. At present, the agent banking indicator examines the extent to which countries have enacted some good legal/regulatory practices to better enable third-party agents to provide financial services on behalf of financial institutions.
It includes the minimum standards to qualify and operate as an agent, type of contracts that can be signed between financial institutions and agents, the range of financial services agents can provide and financial institutions' liability for agent actions.
Nonbank e-money issuers (NEMI) can play an important role in providing an array of financial servicesparticularly payments, transfers, and savings-for those who are currently excluded from the formal financial system (Lauer and Tarazi, 2012) . It is important for governments to adequately supervise non-bank e-money issuers to protect against liquidity risk and loss of customer funds. The electronic money indicator measures the entry and operational requirements for non-bank institutions issuing e-money. It covers the licensing and operational standards, as well as requirements on safeguarding funds collected by non-bank e-money issuers.
Lacking a legal system governing the use of movable collateral has been a constraint for small businesses and households at the low-income level to obtain a loan (World Bank, 2013) . The movable collateral indicator has two dimensions: warehouse receipt and getting credit. Warehouse receipt is an effective financing tool for creating liquidity and easing access to credit. An appropriate legal framework is a prerequisite for a functioning warehouse receipts system. Legislation protects the rights of depositors and lenders and facilitates easy enforceability of the security (i.e. a few days after the default, without court intervention) and, thereby, makes warehouse receipt good collateral (EBRD, 2004) . The warehouse receipt sub-indicator covers the existence and scope of rules regulating warehouse receipts systems, including insurance and other performance guarantee requirements for warehouse operators, and the form and content required for legally valid receipts. The getting credit sub-indicator uses data from the Doing Business data set and measures the legal rights of borrowers and lenders in secured transactions and bankruptcy laws and the strength of credit registries and bureaus.
Data collected have shown that regulations for deposit-taking MFIs have been established in 33 countries
of the sample. Financial cooperatives are regulated in 56 of the sampled countries either through a general cooperative law or a specific financial cooperative law. Most countries establish capital adequacy requirements for MFIs as a stabilization and protection mechanism. Though less than 50% of the sampled countries have established a capital adequacy ratio requirement for financial cooperatives, other risk management options, such as reserve ratio and insolvency ratio, are common. It is worth noting that less than half of the countries with legislation on MFIs and financial cooperatives require those institutions to disclose the full cost of credits to customers. Furthermore, although a majority of countries require traditional banks to participate in a deposit insurance scheme, only 14 countries in the sample also require MFIs and only 11 countries require financial cooperatives to enroll. Regulations on agent banking and emoney have not caught up with the boom of branchless banking activities. Only 27 countries in the sample have a legal framework for agent banking, and among them, only 15 allow individuals as well as businesses to act as banking agents. Of the 56 countries with laws on e-money, only two-thirds allow non-financial institutions to issue e-money (Figure 2 ). Romania and Colombia score high in e-money -they both allow non-financial institutions to issue e-money, require e-money institutions to safeguard customer funds at a prudentially regulated financial institution and protect e-money balances under the deposit insurance system. Averaging the six indicator-scores, we obtain the overall Regulation Index. Figure 3 displays the averages of our measure of financial regulatory quality by income and regional groups.
It is shown that though regulatory quality varies among income and regional groups, there are also significant differences within each region and income group. Table 2 shows the correlations between the six different components of the overall regulation index. These are in general low, indicating that regulatory quality tends to vary across different types of regulations that are relevant for financial inclusion (table 2). Source: EBA17 database
III. Model and results
Following the approach of Gutierrez and Singh (2013), we quantify the effect of financial regulation on account penetration and usage through the following model:
FINC ij is a binary variable that equals 1 if individual i in country j has an account at a financial institution.
To estimate equation (1), we employ a logit model with sample weights to reflect the total population of the countries covered. In order to avoid omitted variable bias due to unobservable factors being correlated with regulatory quality, we include regional fixed effects. Further, we use clustered (country) robust standard errors because individuals' financial behaviors are likely to depend on unobserved countrycharacteristics.
We use data from the World Development Indicators, the Global Findex database and the EBA database (table 3) . Column (1) in table 4 presents the estimations on account penetration using the continuous score of the regulatory index. The results indicate that the regulatory index score (0-100) for a country is positively associated with an individual within this country having an account at a financial institution. However, the association is not significant. We then try to divide the sample into four quartiles based on their scores of the regulation index. Column (2) in table 4 displays the results with the further segmentation. The estimations for regulatory quality have higher significance level, as shown in column (2), implying that radical rather than incremental changes in the regulatory framework reflected as significant change in the score of the regulation index are necessary to improve the financial inclusion scenario. For instance, adopting a dedicated legislation to regulate electronic money activities would engender more trust in the market and promote the uptake of various financial services by individuals. Further marginal effects results (Annex 1) indicate that if a country improves its regulatory framework so that its standing on the regulatory index jumps from the first to the fourth quartile, the probability of individuals within this country having an account at a financial institution increases by 12.4%, and the probability increases by 10.7% if it jumps from the first quartile to the third quartile. As expected, being poor, female, young, or relatively less schooled decreases the likelihood of an individual holding an account at a financial institution.
In order to address the potential endogeneity in the model, we instrument the EBA Regulation index with the legal origin of a country's commercial code or company law. 
IV. Conclusions
Having access to transaction accounts, affordable credit and financial services enables individuals, households and businesses to plan for long-term goals and better prepare for unexpected emergencies.
Affordable credit and financial services enable individuals to obtain health and education to improve their standards of living. Despite the recent commitments of the development community, around 2 billion adults worldwide still do not have access to basic financial services such as savings and checking accounts. In order to help bridge the gap between commitments and outcomes, economists have enquired over the mechanisms that can promote financial inclusion. We test the hypothesis that policy makers can facilitate financial inclusion by enacting more friendly regulations. Focusing on regulatory areas that are critical to financial inclusion (e.g. MFI, financial cooperatives, agent banking, e-money, warehouse receipts, secured transactions), we find that individuals are more likely to have an account at a financial institution in countries that adhere to a higher number of regulatory good practices. Incremental improvement of the regulatory framework does not seem to have a significant impact. Only when a country significantly improves its regulatory framework, so that its standing on the regulatory index jumps from the first to the fourth quartile, does the probability increase that individuals within this country have an account at a financial institution. 
